IMPLICATIONS OF THE REPORTED FINDING OF TREPONEMES OF LITTLE OR NO VIRULENCE AFTER
and recent publications (Collart, Borel, and Durel, 1962c, d, e, f, 1963a, b) have raised much interest.
After much repetitive, laborious, and painstaking work, micro-organisms resembling T. pallidumn have been found and photographed in small numbers in stained sections of the lymph nodes of syphilitic rabbits 8 to 12 months after treatment with large doses of penicillin, the original infections having been left for approximately 2 years before treatment.
Moreover, similar organisms were demonstrated * Received for publication December 24, 1963 in the cerebrospinal fluid of rabbits, clinical lesions were reactivated by steroid administration in the ears of two of twelve rabbits, and treponemes were recovered from the nares of five. Further investigations were undertaken in ten human patients with treated late syphilis (mostly cases of tabes dorsalis). All but one had received repeated courses of penicillin, and of arsenic and bismuth over periods of I to 16 years. The treponemal immobilization (TPI) (Gastinel, Collart, Hamelin, Vaisman, and Dunoyer, 1958) or-if negative-a positive TPI reaction may be subsequently induced in subinoculated rabbits (Berlinghoff, 1957) .
Virulence of T. pallidum has been demonstrated in such rodents by inoculation into rabbits with the subsequent development of lesions, but treponemes are extremely difficult to demonstrate in proved infective material (see WHO, 1961) . However, although T. pallidutm has been shown to remain virulent in the mouse for 2 to 3 years (Rosahn, 1952) , and virulence in the rabbit is readily maintained for decades by repeated passage into fresh animals, insufficient information is available concerning the prolonged persistence of virulence in the same animal. It may be that man and mouse have something in common after all! Immediate Research Needs The present paper considers some of the implications of the new findings, particularly in relation to the research needs, both urgent and long-term, which are in consequence created.
There are three immediate requirements: (1) confirmation of the presence of these organisms; (2) their identification with T. pallidum: (3) the correlation of their presence with the treponemal immobilization reaction.
(1) Need for Confirmation.-As with all original observations confirmation in a different laboratory is the first essential. As time will be required for some of the few laboratories equipped for such work to collect the animals fulfilling the requirements of the study, a start may be made on human material, i.e. on lymph nodes from treated late syphilitics.
Such material is not easy to obtain and is only procurable on an individual basis.
(2) Need for Identification with T. pallidum.-The organisms concerned, although morphologically resembling T. pallidum, may of course be some other treponeme. For example, the rabbits used might have contained Tt cuniculi even if the French workers justifiably claim there was no evidence whatever of pallidoidosis in their stock. This could not, however, explain the treponemes found in man as human beings are said to be unaffected by this organism (Levaditi, Marie, and Nicolau, 1921 ; see also Turner and Hollander, 1957; WHO, 1961) . Nevertheless, it is not beyond the bounds of possibility that the organisms could be septicaemic saprophytic treponemes (with some low cross-antigenic powers) derived from the mouth or elsewhere. It is necessary, therefore, after confirmation of their presence in syphilitic humans has been obtained, to show that they are not also found in control patients not suffering from syphilis.
Many hours of concentrated toil are required to locate the organisms in one specimen when they are present. The search for them in controls, when they are anticipated fo be absent, requires even more patience. On the other hand, whereas lymph node material from treated human syphilitics is hard to come by, the procurement of control material offers no great problem as it should be readily obtainable from surgical and post mortem sources.
The necessity for the final identification of these organisms with T. pallidum, although obvious, is difficult to satisfy. The possibilities of immunofluorescence immediately spring to mind, although many hours will be required to find the organisms, and this may limit the satisfactory use of this method at the present time. Hope for the future lies in an improvement of the techniques of immunofluorescence and in the evolution of more rapid microscopical methods of finding the organisms. The latter possibility is considered later.
Cultural techniques should also be tried. It has been considered that reagin is derived as an auto-antibody response from the slimy layer of the treponeme provided by the host as a protection against virulent treponemes, and that the formation of immobilizing antibody results when the organisms die and their uncovered surfaces are exposed (Christiansen, 1963) . If this is the case, the organisms, being largely avirulent, would provoke no slimy layer (and therefore no reagin formation), but some must be dying in sufficient numbers to result in a positive TPI reaction. Implied therefore is that, in late syphilis, some treponemes must be emerging from their protected lairs to be killed by the host. (a) Basic Research Needs (i) A great impetus will be given to fundamental syphilis research which to date has been undertaken by dedicated workers in only a very few laboratories in the world. Money will be required in large quantities for buildings, equipment, and personnel. However, the reason for it, i.e. the persistence of the wily treponeme in the human host for years on end and in cases of late latent syphilis even after what has been regarded as completely adequate modern treatment, is likely to appeal forcibly to the popular mind and the necessary funds will doubtless be forthcoming if properly sought. This and other relevant aspects have already been pointed out by the World Health Organization in its approach to more co-ordinated treponematoses research (WHO, 1961) .
(ii) More research is necessary concerning the natural course of syphilis in animals, in addition to man-not only the rat, mouse, guinea-pig, hamster, and rabbit, but larger animals also like the dog, sheep, and cow in whom latent infections with treponemes have occasionally been reported (see WHO, 1961) . Particularly should this research be concerned with the persistence of virulence and effects of treatment.
(iii) Improved, faster methods of microscopy will have to be evolved if rapid results are to be obtained. The immediate work involving confirmation and examination of non-syphilitic controls can be undertaken at one or two centres at present concerned with treponemal research, but extra trained workers, obtained with WHO or other assistance, are indicated for the long hours of microscopy required for each specimen. The next stage of the work aimed at identification with T. pallidum, which involves the examination of lymph nodes from syphilitic patients, requires a coordinated international co-operative effort with a number of associated laboratories in different countries equipped and manned for a task which has so many potential ramifications.
The microscope engineers should be invited to help in designing equipment for long-term use in this project. The provision of a power-moved stage for the microscope (with a brake control and photographic attachment), which would divide each slide into a set number of fields and move from field to field after an appropriate number of seconds, recording each field numerically as it does so for future reference, would be the first step. Possibly this already exists. The exact location of suspicious organisms could then be rapidly noted without delaying the examination of the remainder of the slide when found. A numerical check would also be provided on the number of fields examined in both control and test material and the total time spent on them could be accurately compared.
Once this has been achieved, it should be possible to project the microscopic image on to a screen, and to provide a remote-control focusing attachment, a brake, and a button control for micro-photography. This would allow the worker to sit in armchair comfort in a darkened room. To date, the clinical results of treating syphilis with penicillin have been so satisfactory-and, let it be stated, these results are still no less good if these persistent organisms are proved to be T. pallidathat isolated reports of possible non-success have tended to be discounted and some other explanation sought. But a number of failures has been reported through the years. Barnett, Epstein, Brewer, Koch, and Beirne (1954) noted that the penicillin treatment of late syphilis did not always prevent progression, as also did Reynolds (1948) in cases of treated late syphilis. Individual cases of treatment resistance have been reported (e.g. by Thiers and Fayolle, 1963, and Rajam and Rangiah, 1955) and possible cases of gummatous syphilis with negative reactions to reagin tests but reactive to the TPI test have also been noted (Le Coulant, Texier, and Maleville, 1962) .
In the past, if dubious activity has been found-(e.g. in an aorta post mizortenm) in a much-treated person-this activity has not always been accepted. The pathologist has often been challenged to demonstrate a treponeme which he has usually been unable to do. Now the French workers are finding treponemes! (ii) "Resistance" to Penicillin.-The organisms under discussion have been demonstrated in man after massive doses of arsenicals and penicillin have been given. They are therefore resistant to one or both of these drugs, or protected from them, or not reached by them. It has often been stated that T.
pallidcumn, unlike the gonococcus, shows no sign of becorning resistant to penicillin. Certainly, in the treatment of early syphilis, the results continue to show a high level of success. Nevertheless, it is also true that, as virulent T. pallidum cannot be cultivated in vitro, it is not possible to conduct sensitivity tests which would show the finer changes of developing resistance. Indeed, Schamberg (1963) has queried whether the present resurgence of syphilis is not at least partly due to this phenomenon. He pointed out that the only laboratory data of the effect of penicillin in syphilis relate to CD50 doses in animals which were obtained in the early days of penicillin, which investigations have not been repeated, and he called for their repetition without delay.
(iii) Effects of Steroids.-The French workers reactivated lesions in their treated rabbits by the use of steroids. Turner and Hollander (1950) noted that, under the influence of cortisone, treponemes multiplied though the host response was lessened; Gastinel, Collart, Vaisman, Hamelin, and Dunoyer (1960) also indicated that, in untreated syphilitic rabbits, steroids might produce a dissemination of lesions. Can the same happen in man, even in penicillin-treated cases?
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This raises the whole question of the use of steroids in persons with late syphilis. Possibly they may be harmful. Equally possible is that they should be used deliberately with antibiotic cover in cases of late latent and late syphilis to enable penicillin to reach the treponemes more easily.
Certainly, sero-reversal in so-called sero-fast syphilis has been reported after the use of penicillin and cortisone (Ochiulet 1960) . Clinical research, using penicillin with steroids to determine whether more cases show post-treatment changes in the TPI findings than when penicillin alone has been used would appear to be indicated.
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